ALTHOUGH Hans Berger was a psychiatrist and made all his original observations on the patients and staff of a mental hospital, using one group as abnormals and the other as controls, in the quarter of a century that has elapsed since then, his electrocncephalogram has contributed little which is of positive value to the clinical psychiatrist. Denis Hill pointed this out in the First World Congress of Psychiatry in Paris in 1950 when he said that although every clinical syndrome of psychiatric interest had been studied, "If epilepsy and the local brain lesions are excluded, the lack of diagnostic specificity has proved disappointing" (Hill, 1952). He went on to argue, however, that as a tool in psychiatric research the EEG is very valuable.
Although electroencephalographic departments and EEG costs rose steadily in mental hospitals, their main function in most was to exclude unsuspected or suspected organic disease of the brainto reveal the hidden tumour, or to solve the problem of the atypical epileptic. While this was happening, some workers were studying isolated cases in detail, and breaking down the large groups studied, in a search for correlates.
It would be worth while at this stage to consider why it was that so little of a positive nature emerged from a study of the routine electroencephalographic records of psychiatric patients.
First, the EEG does not record cerebral action potentials. It has not the same relationship to brain activity as has the action potential of a peripheral nerve to nervous conduction, or the electromyogram to muscular contraction. Rather, it seems to be a complex of alternating electrical potentials upon the background of which cerebral nervous conduction and integration take place. The electrical activity revealed by the amplifying and recording devices is not a direct reflection of brain function although it does reflect brain activity. There is, in consequence, no reason, even at the lowest possible level of function, to expect a direct relationship between the form of the EEG and the functional results of cerebral activity. A banal example of such an expectation was seen in the volume of work undertaken in the last war to try to establish a relationship of practical value, between the capacity to fly an aircraft efficiently in the face of enemy action, and the will to do so, with features in the EEG. The emphasis here is on the phrase "of practical value". Of course distant relationships, of philosophical interest, were established, but had there been a close relationship, psychiatry would have become neurology, and neurology one of the humanities.
Secondly, the EEG records, through its scalp electrodes, the combined electrical potentials of millions of differentiated cells, the electrical activity of any one of which is not yet understood. The end-result is correlated by the clinical electroencephalographer with the total end-result of the clinical syndrome. This has proved meaningless, but electrocorticography is telling us more of what is going on in discrete areas of the brain. 0 It seems important to establish the point that presence or absence of abnormality in general was unlikely to relate to psychiatric disorders. Detailed study of individual waves or rhythms arising in different parts of the brain, and each related to the occurrence of different wave forms or frequencies elsewhere, the modification of these isolated waves by physiological or chemical changes, and exploration of submerged cortex and deep grey matter, must be undertaken before the meaning of records is clear.
Thirdly, the recording methods we use are quite crude, in so far as they merely amplify and impress on paper what is happening to the resting brain. Activating techniques, stress situations, and a more dynamic approach to the brain in activity will yield more information, but this is going to require a potential of skill, staff and equipment beyond the range of any but highly specialized academic departments (Gastaut, 1950) . Stated briefly, routine recording within the capacity of a clinical department will offer little more to the clinical psychiatrist until there has been a great increase in knowledge of the detailed physiology of the EEG.
Fourthly, the EEG records simple physiological changes in cell activity which are not reflected in the complexity of integration of the human brain. The records from the head ganglion of insects, as Adrian found with the water beetle, are similar in many respects to those from man. They represent the electrical counterpart of alternating biochemical rhythms. Although integrated neuronal activity is ultimately dependent upon these changes, it does not directly change in response to alteration in them. A notion that it might, is inherent to the uncritical reader of such delightful books as Walter's (1953) . The relationship need not necessarily be more close than the brain's dependence on other bodily changes, such as those in blood glucose or acid-base balance. It is therefore unwise to expect to see in the EEG a reflection of the capacity to think deeply or even reasonably, to experience emotions, or to engage in reasonable interpersonal relationships. It is, however, reasonable to look for reflection of some of the causes of disorder of these high functions, and that the search has been successful is seen in studies of psychopaths and delinquents (Levy and Kennard, 1953; Hill and Pond, 1952; Stafford-Clark and Taylor, 1949) , in immature persons (Cattell and Pacella, 1950) , schizophrenics (Finley and Campbell, 1941; Hill, 1948) and particularly catatonics (Hill and Rowntree, 1949) .
It must be evident from the brief statement of past experience I have outlined that the whole EEG cannot be closely related to the whole psychiatric problem. There are, however, ways in which it can at present be employed to advance knowledge of the patient under study and of the basis of his disorder.
First,.and obviously, to help to exclude gross organic disorder-focal or general-of the cerebral hemispheres, or to reveal though not to exclude, epileptic disturbances. It is at the heart of good medicine to expect the unexpected but to be surprised when it occurs.
Secondly, by direct recording from the brain, to study and modify local cerebral disorders related to abnormal feeling or behaviour. This method is being employed in aggressives who have demonstrable electrical lesions of the anterior part of one temporal lobe (Hill and Faulkner, 1953) , and in the removal of epileptic foci in the same neighbourhood (Earle et al., 1953) . This involves recording below the cortex as well as upon it (Williams and Parsons-Smith, 1951) .
Thirdly, by the use of activation techniques which modify the EEG and may reveal changes which are hidden in ordinary circumstances (Gastaut, 1950) .
Fourthly, to relate changes in the EEG to single aspects of temperament or personality, such as arrest of maturity, seen in the immaturity of so many psychopaths (Cattell and Pacella, 1950) , or evidences of aggression (Hill, 1944) .
Lastly, to study in detail unusual cases where isolated psychiatric symptoms exist in association with demonstrable electrical changes, since special cases of this kind may cast some light on the hidden disturbances of cerebral physiology responsible for the whole complex psychiatric disorder. Local cerebrat disturbances, or toxic states, may mimic features of schizophrenia, and their detailed study is a step in the study of schizophrenia as a disease of cerebral physiology. I would like now to consider disorders of affect in this manner, since I have seen in neurological practice a group of people who have disturbances of feeling, loosely called psychiatric, in association with changes suggesting they are the direct result of disturbances of cerebral physiology. It is in patients with affective disorders, more than in any other psychiatric state, that the electroencephalogram is silent. Berger wrote in 1931 that he could find no certain abnormality in the electroencephalogram in manic depressives in either phase, and that has been common experience since (Gibbs, 1942) It might be expected that a group of subjects having reactive depressions to environmental stress would have characteristics in the EEG similar to those of the normal population, but it seems strange that no single characteristic of the EEG has been related to the abnormal mood swings of a cyclothymic patient. It is true that in the preoccupied, depressed or anxious person the alpha rhythm may be suppressed due to attention, with consequent evidence of the faster rhythms, but nothing else of note is seen (Cohn, 1949) .
The involutional depressions are, however, accompanied by changes in the electroencephalogram. Finley (1944) found an excess of faster rhythms; Greenblatt (1944) considered that 51 % of over 1,500 patients with an involutional psychosis had an abnormal electroencephalogram, in contrast to those with manic-depressive psychosis. Here then is further support for the widely accepted recognition of the fundamental difference 'between the involutional and the manic-depressive psychosis initially recognized by Kraepelin. Except that Finley (1944) found preponderance of fast rhythms of 15 to 20 c/s in these subjects there has been no specific electroencephalographic patterns in them, such as exists for instance in the epilepsies, and there is no knowledge at all of the neurophysiological basis of either kind of affective disorder.
I have recently studied in some detail 5 patients with severe affective disorder in a setting which suggested to me that the disturbed emotion and mood had a physical basis in disorder of cerebral function. The main clinical features of their illnesses are enumerated in Tables I and IL All were women, all married, one childless. None had had similar psychiatric illnesses, but all had been emotionally robust. The family history in none revealed any marked predilection to psychiatric disorder, but one had an epileptic son. They were all physically healthy and none had signs of neurological disease. The feature common to all of them was a state of stereotyped organic hallucinations which had lasted from one and a half to five years. They all heard voices, 3 had grotesque visual hallucinations at the same time, 2 also had hallucinations of smell and taste, and all but one had disturbances of bodily feeling at the time of the hallucination. The hallucinatory state would last for minutes or hours the hallucinations were intense, horrible and realistic. During them the patients had no insight, and' with them there was a complex and intensely severe emotional experience. The emotions were compounded of dread, horror, intense apprehension and misery. In all, the patients had an overwhelming experience of personal reference during the hallucinatory state. At the same time compulsive thoughts of a horrible nature were imposed on the subject. During each episode there was intense depression which persisted afterwards for hours or days. It was my belief that just as the sensations of sight, sound, smell or taste were hallucinations, so the complex disturbances of emotion and mood were also hallucinations. Lest the purist may contend that an hallucination is perception without a stimulus, the perception being presumably outside the body, may I affirm that percepts arise within the body also-where emotions and moods have their origin and experience. The narrow usage of the word "hallucination" is of recent origin, and the verb allucinari means "to wander in the mind".
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Here then were people with hallucinations of emotion and mood, for surely the subjects of feelings which arise without a stimulus have hallucinations. In the sense in which a neurologist refers to an organic hallucination, therefore the mood disorder of the manic-depressive and the involutional who is depressed without adequate cause is an organic hallucination.
In these cases very full psychometric, psychiatric and neurological study gave no evidence of a cause. 3 of the subjects had had convulsions, and so had the son of another. It may well be thought therefore that these were all bizarre epileptic states. Certainly all had abnormalities in the electroencephalogram and 4 were improved by anticonvulsants.
A brief example of one of the cases was: A hard-working housewife of 57 years began eighteen months before to have distressing experiences. There was sudden buzzing, then a sensation in the nose followed by an unusual unpleasant smell. There was deja vu, and then everything appeared grotesque, revolting and sinister. Faces became distorted, and she had hallucinations of horrible faces too. With this, evil thoughts which she was unable to dispel forced themselves upon her. She had sensations of a voice whispering something unpleasant, but could not distinguish what was said. With this also there were bodily sensations of sinking and fainting but "the worst thing is the feeling of depression and the beastly thoughts which come into my mind, like a nightmare in the daytime".
Dread, revulsion and horror were mingled, but when they subsided the intense depression remained. These experiences occurred frequently and only lasted a few moments.
She was studied in psychiatric hospitals and clinics and during the period under my care she was also studied by my psychiatric colleagues and there was universal agreement that her experiences were the result of an "organic" or "epileptic" state. The EEG (Fig. 1) discharges in both mid-temporal areas, particularly on the left. She was studied in Netherne Hospital, Guy's Hospital, St. George's and the National Hospital. Three courses of E.C.T., 3, 7 and 8, were used with no more than a few hours' benefit. She was then given phenytoin sod. 0-1 gramme with phenobarbitone 005 gramme, twice a day, with relief which has persisted. She has been followed for two years and remains well. The EEG has remained abnormal. Although most subjects of affective disorders have no evident abnormality in the EEG, in this small group abnormality exists.
Cases of this sort may, in consequence, offer a little information upon the cerebral physiology of disorders of emotion and mood. Even though the epileptic experience is a caricature of the normal it does offer in the electroencephalogram a demonstrable concomitant of cerebral dysfunction. Here in subjects of mood disorder of an unusual kind the electroencephalogram shows a cerebral disturbance. Much more elaborate study with direct cortical recording and activation techniques would be needed to localize the disturbance more accurately. Similarly in the endogenous affective disorders of everyday occurrence, surely new techniques will end the silence which envelops their cerebral basis.
